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Introduction
Over the last two decades the Internet has emerged as an important medium for recruitment and selection, from preselection, online applications, web-or mobile-based psychometric tests, through to interactive work sample tasks (Toldi, 2011; Konradt, Warszta and Ellwart, 2013; Gelinas et al., 2017) . However, there is still relatively little in the academic literature examining applicant perceptions of technology or web-based selection in healthcare or Asynchronous video interviews have several benefits for the applicant and the organisation alike: first, they do not require the presence of organisational members during the interview, so may be more time and cost effective than face-to-face interviews (Mejia and Torres, 2018) . Second, since there is no need to schedule interviews, applicants can complete the interview at a convenient time and place, and the interviewer can review the responses in the same way (Langer et al., 2017) . Third, responses are recorded, so they can be interpreted by multiple assessors which may reduce interviewer bias and improve reliability (Langer et al., 2017) . Finally, there is no opportunity for interviewers to digress from the questions, which may improve the validity of asynchronous video interviews (Chapman and Zweig, 2005) .
The use of Multiple Mini Interviews in Medical Selection
One popular way of assessing non-academic attributes within medicine is through a Multiple Mini Interview (MMI) (Patterson et al., 2016) . The MMI is split into several different "stations", which may take the form of a question, a simulation, or a presentation (varying in duration, number of assessors, and methods of rating; Eva et al., 2009) . The stations may be virtual, i.e. completed online, or they may be physically represented by a number of different tables in an interview room. Since an MMI gives the opportunity to assess an individual in different scenarios, they are likely to be a stronger predictor of future job performance than traditional panel interviews (Eva et al., 2009) . Research shows that MMIs (in video format) can save 84% in recruitment costs for graduate medical and dental programmes and are likely to be as reliable and valid as in-person MMIs since no significant differences were found in applicant scores between both interviews (Tiller et al., 2013) .
Understanding the effectiveness of selection methods is important within medicine (Patterson et al., 2012) since it is a high profile process subject to scrutiny from a range of key stakeholders. There is an ethical need to ensure the most appropriate students are selected (from the point of view of the public); and applicants have likely invested years of time, money and effort to pursue their future career and thus have a lot at stake with the outcome of a selection method (Patterson et al., 2012) . Therefore, perceptions of fairness are critical in medical selection.
Fairness perceptions
Fair selection methods can be seen from two perspectives. First, selection methods must be valid and reliable to meet equal opportunities legislation requirements. Second, the applicants' perspective is important Patterson et al., 2012) . If applicants do not perceive selection methods to be fair there can be negative implications for the organisation . Negative reactions may result in the loss of good applicants from the selection process (Kelly et al., 2014; McLarty and Whitman, 2016) ; or costly legal challenges (Schmitt and Chan, 1999) , and can have a knock-on effect of negative publicity if applicants who perceive the process as unfair actively dissuade other applicants, reducing the total number or quality of the applicant pool Zibarras L, Patterson F, Holmes J, Flaxman C, Kubacki A MedEdPublish https://doi.org/10.15694/mep.2018.0000285.1 Page | 3 (Anderson, 2011; McCarthy, Hrabluik, & Jelley, 2009; McLarty & Whitman, 2016; .
Within the wider selection literature, the dominant model for research on applicant reactions is presented by Gilliland (1993 Gilliland ( , 1995 who proposes organisational justice theory (Greenberg, 1987) as a framework to consider applicant reactions (see Table 1 ). Variability has been found in the perceived fairness of different selection methods where several studies have compared cross-national fairness perceptions for 10 common selection methods (interviews, CVs, work samples, biodata, ability tests, references, personality questionnaires, honesty tests, personal contacts and graphology; e.g. Steiner and Gilliland, 1996; Moscoso and Salgado, 2004; Anderson and Witvliet, 2008; Hoang et al., 2011) . Findings indicate a relatively stable pattern of results where interviews have been consistently rated most favourably. (Gilliland, 1995) Rule Description
Job relatedness
The extent to which selection methods appear to measure content that is relevant to the job role or appears to be valid 2. Opportunity to perform The extent to which applicants can demonstrate their knowledge, skills and abilities 3. Reconsideration opportunity Applicants having the opportunity to review test results or challenge scores, or to be able to re-test 4. Administration consistency
The degree to which selection processes are consistent or standardised across people and over time
Feedback
The provision of feedback that is timely and informative regarding test results and selection decision 6. Selection information Information on, and justification for, the use of selection methods and decisions made 7. Honesty
The extent to which communication with applicants is candid 8. Interpersonal effectiveness
The extent to which applicants are treated with respect during the selection process 9. Two-way communication
The opportunity for applicants to ask questions during interpersonal interaction throughout the selection process
Propriety of questions
The degree to which the questions asked of applicants during the selection process are appropriate However, there is a dearth of research focused on newer technology-mediated selection methods, so little is known about their perceived fairness (Langer, et al., 2017) . Although a recent meta-analysis (of the few studies that exist) suggested that technology-mediated interviews are perceived as less fair than face-to-face interviews (Blacksmith, Willford and Behrend, 2016) mainly due to the restricted ability to use impression management techniques (gestures and nodding), to influence positive interview performance (Toldi, 2011) . However, asynchronous video interviews were not included in this analysis, which further highlights the need for research.
When considering AVIs, there may be some issues that would result in more negative reactions. For example, applicants may worry about how technical glitches could impact their performance in an AVI (Brenner, et al., 2016) . Additionally, the lack of presence of an interviewer (Langer et al., 2017) ; the 'impersonal feel', and no opportunity to ask for feedback (Guchait et al., 2014 ) have all been cited as possible reasons for negative reactions. These characteristics of AVIs suggest that some of the "fairness perception" rules in Gilliland's (1993) model may not be fulfilled (i.e. little opportunity for two-way communication; less opportunity to perform, etc). To the best of the authors' knowledge, there is currently no research that explores applicant perceptions of AVIs within medical selection. As there is relatively little known about this selection method, a qualitative study is likely to reveal novel insights regarding how fairness is defined within medical selection, and specifically in relation to AVIs. Therefore, we posed the following exploratory research question: To what extent do medical students perceive asynchronous video interviews to be a fair selection method?
The Present Study

Methods
Participants
The sample comprised 10 undergraduate medical students (three second year students, one third year, and six fourth years) from St George's, University of London. There were 8 female and 2 male participants, aged between 20 and 28.
Data collection: semi-structured interviews
A semi-structured interview process was used to allow a deep exploration of the topic, with further probing if necessary (Willig, 2013) . The questions were designed to be open-ended and to allow for as much free-flowing conversation as possible, whilst ensuring minimal input from the interviewer (Smith and Osborn, 2015) . An example question (with probing questions) was:
How fair did you find the asynchronous interview process that you undertook? What aspects made it fair? Are there any aspects that could be changed to make it fairer?
To gain the most accurate overview of the applicant experiences, the interviews were arranged within 48 hours of completing the asynchronous interview. Data collection interviews took place over the phone, to allow flexibility around the participants' schedules, during August 2018. To ensure consistency, the same interviewer conducted all interviews, ranging from 23 and 34 minutes.
Procedure
All participants completed an MMI using an asynchronous video-interviewing platform. The participants were within their first to fourth year at medical school and therefore whilst they were not explicitly completing the interview as part of a selection process, they were told to consider it as a selection process for a medical training post. The MMI was desgined using best practice methodology (comprised six stations that had been designed to assess some of the key non-academic competencies of a doctor e.g. empathy and communication; Patterson et al., 2013) . Participants were sent an email to invite them to complete the AVI over any 30-minute period during one week from invitation, using a mobile phone or a computer. Within the email invitation there were instructions for how to complete the AVI, including a link to access it, how long they would have to complete it and that they would be contacted afterwards for a follow-up interview with one of the research team to discuss their perceptions of the AVI process. Participants were also given the opportunity to answer a practice question before they began.
Sixteen medical students responded to the invitation to be interviewed about their experiences of the MMI, however only 10 participants completed the asynchronous MMI within the designated time frame.
Ethics approval for this study was granted by City University of London's psychology research ethics committee.
Participants were sent some background information about the study's aims and were required to sign and return a consent form in order to take part. Participants took part voluntarily, could withdraw at any point, and gave their consent to interviews being audio recorded. They were assured that their responses/identity would remain anonymous, and interview recordings would remain confidential. Interviews were transcribed verbatim and all names were removed to ensure confidentiality of the participants.
Data Analysis Procedure
Analysis of the transcripts followed the template approach described by Crabtree and Miller (1999) . This involves constructing a coding template with codes representing themes identified in the data through meticulous reading of the text. Codes are organized hierarchically so that the highest level codes represent broad themes in the data, with lower levels indexing more narrowly focused themes. It is normal in template analysis to define a priori a number of themes that reflect areas identified as particularly salient to the aims of the research project (Willig, 2013) .
In this study the initial template was based on Gilliland's (1993) procedural justice rules and the initial template is presented in Table 2 . For the analysis, all data was read through and where segments corresponded to a priori themes, they were coded as such. Otherwise, new themes were defined to include the relevant material and organised into an amended template. The amended template was then applied to the whole data set, and constantly modified after consideration of each transcript. The final version is presented in Table 3 . The template serves as the basis for the interpretation of the data set. 
Results/Analysis
The interviews produced rich, complex and often lengthy accounts of participants' experiences. Many of the original themes from Gilliland's model were uncovered during analysis. Additionally, some significant themes were identified during coding that did not form part of the original template and were therefore added to the final coding template (see Table 3 ). Here we briefly outline the final coding template with illustrative quotes. Job-relatedness was a major determinant of participants' fairness perceptions, as was assessing both academic and non-academic qualities in order to generate a job-related overview of a person.
"A huge part of medicine is about social skills and your communication skills… human interaction and your ability to interact with patients… so I think if you're not assessing these, an interview is not representative of medicine" (P4)
Opportunity to perform
This related to the adequate opportunity to demonstrate knowledge, skills, and abilities relevant to the job.
"…to ensure that everyone has a fair chance to shine" (P8)
During the AVI, several participants felt that they would not have the opportunity to fully express themselves, or use body language to enhance their performance:
"Whereas in a normal interview… you'd be able to get like all of your body language and your hand movements across" (P4)
Conversely, some participants indicated that because the interviewer is not present, it would make the process more objective:
"You know you won't be judged by… interviewers, seeing the way you're acting beforehand or you know you're standing nervously outside each station and they might judge you based on that rather than your answers" (P10)
Variety of skills
Within opportunity to perform, applicants felt that a fair selection method would assess a wide range of qualities so that a three dimensional overview of the applicant's skills is gathered.
"The whole dimensions of what a person is doing, their mannerisms and patience and everything" (P9) 
Opportunity to cheat
On the other hand, there were concerns that the preparation time given at the start of each question may present an opportunity for cheating, and enable some participants to gain an unfair advantage.
"Is there room to get… help from someone? In that minute could I have a discussion very quickly with someone about the points I needed to say because that one minute is not live" (P8)
Consistency of administration
Participants agreed that the AVI was a fair selection method because all applicants undergo the same process, and it is consistent and objective for everyone. For example, all applicants are asked the same questions and then assessed in the same way:
"Interview all applicants equally, like on an equal basis, with all factors being the same except… the quality of their answers that they give" (P9)
"The fact everyone's given the same time slot, the same layout" (P7)
Participants also identified that the technology meant that everyone had the same experience because there was no opportunity to digress from standardised questions.
"You can't go off in tangents in conversation it's just the questions you're being asked" (P3)
Explanation
Feedback
One element that participants felt was not fair about the AVI process, was that because the process was automated, you do not get immediate feedback:
"…always like to get feedback… from the interview or how it went … because obviously with these kind of things… compared to live interviews where you talk to a person, and they say thank you this will happen, or this will happen… you'll get feedback on your interview or something within the next few days" (P1)
Selection information
A further issue that participants noted, was the lack of information about the selection method and process: Participants mentioned that the process felt fairer because applicants were able to gain a balanced view of the selection process, compared to when participants might encounter an 'ineffective' recruiter:
"Where the interviewers are not passionate about the role themselves… if they're just there because it was their turn on the rota to interview some medical students then they're not going to be engaging" (P3)
Multiple assessors
Participants indicated that the more assessors involved in the rating of the interviews, the fairer the interview would be.
"The more people that you get it means that that subjectivity is reduced a little bit and at least you get the opinions of a few people… I assume these are respected people who know what they're talking about" (P5)
Two-way communication
The majority of participants disliked the lack of an interviewer's presence and found it unfair in some instances.
"When you have a real life interview it's nice to interact with the interviewer…whereas with this…nobody was listening to you actively… I've never done anything like that before and it is hard to just talk when nobody is listening to you"
"if I had an interviewer, a real person asking me questions… then it would be easier for me to give feedback" (P1)
Acceptability of the Use of Technology in a Medical Context
Participants discussed how using AVIs was acceptable in the medical context. The majority of participants agreed that advances in technology meant that AVIs are likely to become more commonplace.
"I think this is the future… we will see a lot more of it if some people agree to it or not". (P10)
In addition, participants agreed that AVIs have a place within a fair selection process in medicine. However, importantly, participants also felt that they should not be used as a replacement for face-to-face interviews, and never the sole determinant of a job offer.
"It's definitely a good part, to do as part of the actual process, but I'm not sure how confident I'd be if it was just the whole thing relied on the asynchronous interview" (P1)
Convenience
Participants felt that the technology enabled a fairer process because applicants could complete the interview at a time and place convenient for them.
"You can just do it wherever you want as long as it's a quiet place and somewhere that's convenient for you" (P10) Convenience also seemed to "soften the blow" if the applicant is unsuccessful:
"The candidates might be travelling across the country to just interview and go back and…if their application is unsuccessful then they've kind of wasted their time" (P10)
Technical issues
Concerns were raised surrounding the use of technology, where several participants said they would worry whether technical issues may hinder their performance.
"You have the worry that a technical problem might happen on the day and then that will change your interview" (P9)
Adverse impact
Some participants also remarked that applicants might be disadvantaged if they are less used to this type of technology:
"Someone who's not very technically au fait or slightly older candidates or something like that, they might struggle with, if they've got an old laptop or something" (P5)
Discussion
This exploratory study examines applicant fairness perceptions of asynchronous video interviews in medical selection. Using template analysis, findings suggested that on the whole, applicants perceive AVIs to be fair. In line with existing research (Hausknecht, Day and Thomas, 2004) , participants emphasised this selection method would clearly assess the skills that are relevant to the role of a doctor.
Interestingly, many of Gilliland's justice rules were discussed by applicants, so in terms of examining the validity and importance of Gilliland's rules, this study found that many were relevant, but some were less salient than others. In particular, there were three elements of justice that were not discussed at all. These were: reconsideration opportunity, honesty and propriety of questions.
Nevertheless, many of the justice rules were salient, along with other important categories. The importance of selecting applicants for medicine based on non-academic as well as academic skills is widely recognised within research (Patterson, Cleland and Cousans, 2017) . Participants also felt that fair selection methods would examine a variety of non-academic and academic skills, and that competent clinicians require a number of different competencies beyond academic attainment.
Although participants felt that AVIs would give them adequate opportunity to perform, there was a concern that the preparation time at the start of each question may present an opportunity for cheating. This issue has been explored in e-learning contexts where asynchronous video examinations are widely used to evaluate students' performance (Datsenka, Stankov and Kurbel, 2012) . In this context, there are practical steps that educators have taken to minimise this risk, for example, asking applicants to video a 360 panoramic view of the room before the examination starts to ensure no-one else is in the room. This could be implemented in selection contexts too.
One element of AVIs that all participants considered fair and discussed at length, was their consistency of administration. AVIs are designed in such a way to ensure that the process (e.g. length of interview and questions asked) is the same for everyone (Toldi, 2011) . There was also an expectation that fairness was improved because multiple assessors could later assess the interviews leading to a fairer and potentially less biased evaluation of the applicant (Langer et al., 2017) .
The technology element of AVIs appeared to be a "double edged sword" when applicants discussed perceptions of fairness. On the one hand, participants discussed the AVI's practical convenience which also meant that they might feel less negatively about a rejection if they have not spent time or money on travelling to an interview. Findings support previous research (Langer et al., 2017) suggesting that applicants would feel more relaxed completing an interview at a time and place of their choice, leading to enhanced performance. Indeed, test-taking anxiety is known to negatively impact performance in selection more generally (Mccarthy et al., 2013) , so steps taken to reduce anxiety are positive.
By contrast, the fear of technical glitches and/or losing parts of the interview may serve to increase anxiety, which supports findings by Brenner et al (2016) . Participants also identified concerns for some applicants who may be less confident in using technological software, such as a webcam or microphone, and therefore may be disadvantaged. This corroborates research suggesting that a digital divide (Roth et al., 2016) may exist in terms of access to computers and the Internet, where older applicants for example may have less ability and/or capability to access these.
Other issues such as the lack of a 'personal touch' were felt to reduce perceptions of fairness. Again, supporting previous research suggesting that technology would prevent applicants from using impression management (Guchait et al., 2014; Langer, et al., 2017) and the lack of opportunity to build rapport and create a relationship with recruiters (Sears et al., 2013) .
Despite this, findings suggested that overall participants were positive about the use of AVIs in a medical education context, and felt that they were fair, so long as they did not fully replace a face-to-face opportunity for interaction. These findings support existing research that suggests that although technology is becoming more commonly used in selection, face to face interaction is still preferred over technology mediated interviews (Blacksmith et al., 2016) .
Theoretical and practical implications
There are several noteworthy implications of this research. Theoretically, study findings highlight the extent to which Gilliland's (1993) model is idiosyncratic, where perceptions of rule violation and fairness vary across individuals. What is considered to be a rule violation by one individual can be positively viewed by another. It is therefore important to evaluate new selection methods from the applicants' perspective and examine the extent to which Gilliland's theory is applicable in this context. Elements are still very relevant today, but may need to be updated in light of such technological advances. This exploratory study is a first step towards understanding applicant perceptions of asynchronous video interviews in a medical education context, and further research could explore this model in different healthcare contexts.
The results of this study provide a number of practical implications for the use of AVIs in medicine. The research highlighted many ways in which AVIs perceived as fair, however some important challenges were raised that would need to be addressed to ensure positive fairness perceptions in any applied context. The first implication relates to the design of the AVIs. It is important that AVIs are job-related (Zibarras and Patterson, 2015) and measure important competencies relevant to a competent doctor or healthcare professional (Patterson, et al., 2017) .
Second, the information provided to applicants is critical to ensure that they understand why an AVI has been chosen, justification of its use, details of the competencies measured and to highlight its relevance to the role (Mccarthy et al., 2013) . It could also include a list of the advantages for its use so that applicants can understand the potential benefits for them such as time and cost efficiency and reduced bias due to the standardisation of the process.
Third, organisations must take action to mitigate any potential technical issues associated with the use of their chosen video interviewing software (Datsenka, et al., 2012) . For example, organisations must define the conditions for re-taking the interview in cases of technical failure; there must be clarity around what happens should there be connectivity issues, faulty webcam, microphone (and so on).
Fourth, confidentiality issues should be explained, since transmission of personal data may raise concerns around privacy or confidentiality (Konradt, Warszta and Ellwart, 2013) . Finally, since web-based selection requires that applicants use their own equipment, with potential differences in speed of access to the Internet, screen size, and ease of use (Kondradt et al., 2013) , then usability testing is critical on all platforms and mediums (PC versus mobile) to ensure accessibility for all applicants.
Limitations and directions for future research
There are some limitations to this study that should be noted. The sample size was small using a single-site medical student population. Therefore, it is important to exercise caution when generalising the findings to other healthcare settings (Brenner et al, 2016) . For example, it could be the case that the challenges associated with the use of AVIs may be less salient outside of this medical context. As competition for places into medical school and postgraduate training is very high, the pressure during selection is heightened for applicants . Therefore, it is likely that negative factors, such as opportunities to cheat, may be far more salient than in other settings. It may be that in contexts where selection is lower stakes (Patterson et al., 2012) , AVIs could be a suitable replacement for a face-to-face interviews.
Conclusion
In conclusion, this study is one of the first to investigate applicant fairness perceptions of AVIs in medicine. Results showed how applicants may perceive AVIs to be a fair method of selection in medicine. Several challenges associated with asynchronous interviews were identified and suggestions were made in order to mitigate their occurrence. In order to ensure positive fairness perceptions, it is important to note how asynchronous interviews should be used in medicine. Participants agreed that asynchronous interviews should only be used as a selection method as part of an extensive selection process within medicine. The findings also provide a support for Gilliland's (1993) procedural justice rules and show how they can apply to technology-mediated selection methods used today.
To conclude, this research study provides useful insights into applicant perceptions of fairness selection methods in medicine, whilst also contributing valuable knowledge to the understanding of a currently under researched selection method.
Take Home Messages
Recent technological advancements have revolutionised interviewing, so that face to face interaction is no longer necessary. Asynchronous video interviewing (AVI) means that the interaction between applicant and interviewer does not occur at the same time.
Multiple Mini Interviews can be carried out in asynchronous video format, yet little research has been conducted to examine applicant fairness perceptions of these. Overall, applicants perceived the MMI in asynchronous video format to be fair, particularly around their consistency of administration and job relatedness. There was also an expectation that web-based technologies would increasingly be used in healthcare selection contexts. To ensure fairness perceptions, organisations must provide information to candidates about why AVIs are chosen and must take steps to mitigate any potential technical issues that may arise.
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